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Welcome To New Mexico

| am very pleased New Mexico was
chosen to host the 2009 Conference
of the National Cooperative Soil
Survey in New Mexico.

The Soil Survey has always been an

important tool in our efforts to

conserve soil, water and other

natural resources. New Mexico

participated in the earliest days of the
Soil Survey Program undertaking a survey of the Pecos
Valley in 1898 - fourteen years before its statehood. Soil
Surveys are important because it is upon the soil that we
plant our crops, grow our livestock, and raise our
families.

New Mexico truly is the “Land of Enchantment”. It is a
state rich in diversity of landscapes, climate, natural
resources, and people. We appreciate this chance to
share a bit or our lives in the land we call home. During
your stay here, please take the opportunity to visit some
of the scenic beauty and cultural offerings of the state. If
in a restaurant and asked the question, “Red or Green?”
simply reply “Christmas”. They will smile and know what
you mean.

Cooperative partnerships are essential to success in
resource  management in New Mexico. Challenges
posed by complex patterns of land ownership, limited
water resources, and diverse cultures are best answered
when we work together. The National Cooperative Soll
Survey is one of our oldest and most dynamic
cooperative efforts to help us protect and enhance our
natural resources.

DENNIS L. ALEXANDER
STATE CONSERVATIONIST

Crescit Eundo — “It Grows As It Goes” — New Mexico
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The 2009 NCSS Conference Tours

We are pleased to be able to schedule three tours for the 2009 National
Cooperative Soil Survey Conference in Las Cruces, NM. The tours are
designed to highlight the soil survey process from beginning to end
emphasizing the contributions of partners in development of a complete
product for the users.

The Sunday tour of the White Sands Missile Range begins with the
broad view of the geologic, geomorphic and climatic setting in which soil
surveys are conducted and soils products developed. We will be looking at
the parent materials and the processes which have brought them to the land
surface where soil forming processes have acted upon them over the millennia
to shape and alter parent material into soils we map. We will look primarily at
tectonic, geomorphic and hydrologic processes which redistribute the raw
materials across the landscape and act to alter their composition.

The Tuesday tour of the Jornada Experimental Range and LTER
consists of three mini-workshops. Workshop 1 will highlight soil-geomorphic
relationships developed during Desert Soil-Geomorphology Project conducted
from 1957-1972, but study continues today with additional research, synthesis
of ideas, and extrapolation of concepts across additional landscapes and
geologic settings using the latest analytical techniques and climate modeling.
Workshop 2 will present the techniques of Ecological Site Description and
State and Transition Model development developed through collaborative
efforts of the USDA Jornada Experiment Station, New Mexico State University
and other researchers to identify the stable plant communities in the
Chihuahuan Desert, and the changes in state and the transition thresholds
brought about by disturbance. Workshop 3 is a demonstration of multi-scale field
methods to document the effects of management and disturbances on dynamic soil
properties according to the newly released interagency Soil Change Guide: Procedures
for Soil Survey and Resource Inventory.

The Wednesday afternoon Agronomy Tour at the Anthony Pecan Farm
consists of four demonstration or discussion stations which emphasize
management of soil health and long term sustainability. Processes used
include the inventory for status of dynamic soil quality parameters; analysis of
crops for nutrient uptake, analysis of irrigation water chemistry, and organic
nutrient inputs for the development of management plans which optimize
yields, maximize irrigation efficiency, and reduce deleterious impacts to water
quality, and all the while maintaining soil health for long term sustainability.
The stations include an overview of soil health, discussion of crop, soil, and
water analysis, demonstration of the Soil Quality Test Kit, and discussion of
maximizing irrigation efficiency through proper selection of irrigation systems,
soil moisture monitoring, and irrigation water management.
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General Precautions and Considerations

Exposure --You are in a desert!

The climate in the Chihuahuan Desert can be dangerous if you are not aware of or
prepared for it. Your body may not be acclimated to the combination of altitude, low
humidity, and high temperatures. You may not feel the effects of sun exposure,
dehydration, and altitude until you are already in serious medical trouble. Please follow
these easy safety tips to assure your continued enjoyment of New Mexico:

* Drink plenty of water — drink frequently and before you become thirsty -
approximately 1 gallon per day in summer
* Minimize sun exposure on bare skin — wear a wide brimmed hat, long sleeve

shirt, long pants, lightweight, loose fitting clothing, and durable protective
footwear; use sunscreen lotions of SPF 30 or stronger

* Eat frequent light meals — avoid greasy and high protein foods

* Take a siesta — rest frequently, retreat to shade, and avoid strenuous activity
in the heat of the day

* Avoid alcohol and caffeine which dehydrate the body

*

Inform someone if you suddenly become dizzy or ill

Flora and Fauna
Many species of plant and animal in the desert utilize protective systems to
deter predation, including thorns, spines, fangs, and stingers. Watch where you step and
what you brush up against. Succulent plants and tender leaves are always protected by
spines and thorns. Snakes, spiders, and stinging insects take protection in shady areas
under rocks, limbs, and structures.

White Sands Missile Range- UXO and Photography

White Sands Missile Range is a secure military facility used for weapons testing since
1945. The weapons tested are designed to kill the enemy and destroy machinery and are
very effective at both. Precautions have been take to avoid known ordinance testing
areas, but accidents and misplaced explosives can be found anywhere on the range. Do
not pick up, step on, or go near anything that looks suspicious. Report any sighting to the
tour leader. Please watch the UXO briefing video at
http://www.wsmr.army.mil/videos/uxo-brief.wmv .

For the purposes of national security, no unauthorized photography is permitted. You
risk seizure of equipment and imprisonment for violation. Even photos taken by authorized
personnel are screened by military security personnel.

Jornada Experimental Range (JER)

The Jornada Experimental Range and Long Term Ecological Research Station is an
active research facility with numerous experimental plots, sensor packs, data loggers, and
livestock. Please be wary to avoid damage to experiments, and angering ruminate
megafauna.

Agronomy Tour - Anthony Pecan Farm
The Diaz Family has graciously hosted numerous workshops, demonstrations, and
training exercises for NRCS on their Anthony pecan farm. We value their friendship and
support.
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2009 NCSS National Conference
White Sands Missile Range Tour Itinerary
Sunday, May 10, 2009

Tour Departure
Location: Corbett Center, New Mexico State University
Estimated Time of Departure: 7:15 AM
Travel Time to First Stop: 7:15 — 7:55 AM
Purpose:
o Brief summary of day’s events

o Photography restrictions
0 Load NCSS tour group onto buses

Stop 1
Location: San Augustine Pass, Dona Ana County, NM
Estimated Time at Location: 7:55 — 9:00 AM
Travel Time to Second Stop: 9:00 — 10:15 AM
Purpose:
Unexploded Ordinance and Photography briefing

History of White Sands Missile Range
Geologic History and Formation of the Tularosa Basin

O o0Oo0o

basin floor
o Landforms at Stop 1

Enter White Sands Missile Range at Small Missile Range gate at 9:20 AM
Stop 2

Location: Selenite Banks, Sierra County, NM, White Sands Missile Range

Soils, Temperature and Moisture Regimes and Ecological sites from pass to
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o Display of pedogenic gypsum samples and other gypsum precipitates
0 Soils and Ecosites of piedmont and northern Alkali Flat
o Landforms at Stop 2

Stop 3
Location: White Sands Missile Range Dune Field, Otero County, NM,
Estimated Time at Location: 12:00 — 1:30 PM
Travel Time to Fourth Stop: 1:30 — 1:40 PM

Purpose:

Lunch

Dune Types

Water table influence on Dune Formation
Soils and Ecosites of Dune Field

Munsell White Page

Landforms at Stop 3

O O0O0OO00O0

Stop 4
Location: White Sands Missile Range Alkali Flat, Otero County, NM,
Estimated Time at Location: 1:40 — 2:40 PM
Travel Time to Fourth Stop: 2:40 — 3:40 PM

Purpose:

Deflation Events on the Alkali Flat

Ground Water and Salinity

Gypsum Interps in Open and Closed Basins
Soils and Ecosites of Alkali Flat

Landforms at Stop 3

O O0O0OO0O0

Stop 5
Location: Fault Scarp, Dona Ana County, NM,
Estimated Time at Location: 3:40 — 4:40 PM
Travel Time to Corbett Center: 4:40 — 6:00 PM
Purpose:
0 Discuss Fault Systems in Tularosa Basin
0 Soils and Ecosites of Piedmont and Fault Scarps
o0 Landforms at Stop 5

Leave White Sands Missile Range at Small Missile Range gate at 5:10 PM

9
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Piedmont Vegetation
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TULAROSA, OTERO COUNTY, NEW MEXICO

Weather station TULAROSA is at about 33.10°N 106.00°W. Height about 1388m / 4554 feet above sea level. Source: TULAROSA data derived from
GHCN 1. 966 months between 1908 and 1989

Average Rainfall

Jan |Feb |Mar | Apr |[May Jun  Jul |Aug Sep Oct Nov Dec | Year
mm 129/ 123 11.3) 9.2 120 185| 40.8| 43.4| 376 22.7| 129 163 2505
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Geology of White Sands

Chapter 4. Dune Systems

http://www.nps.gov/archive/whsa/Geology%200f%20White%20Sands/Chap04/Chap04%20Main.html

Introduction:

White Sands has many features in common with other dune fields around the world. In addition
to a similarity of process and product due to the importance of wind in shaping the landscape,
it also consists of a number of terrain types common to all eolian systems. The dune facies
encompasses of all the myriad types of dunes found around the White Sands. The interdune
sediments are deposited in the sheltered areas between dunes. Interdune sediments have
very different sedimentary features than dunes, and process regimes are so different from
those of nearby dunes, that they have been recognized separately by geologists; even though
they evolve interdependently surrounding dunes. The third important eolian sediment group is
sand sheets. These are widespread, flat-bedded deposits that are commonly found at the
margins of many dunefields. The fourth sediment group, which is also found at White Sands is
the eolian sabkha. Eolian sabkha deposits form when dry sand is blown across damp surfaces
near water table, particularly in evaporitic settings such as White Sands. Sabkha deposits are
common on the alkali flat and on the margins of Lake Lucero, and are also found in some open
places within the dunefield. In addition there are important terrain types at the White Sands
that are not formed by wind - for example the playa sediments of Lake Lucero and fluviatile
sediments of streams that onto the playa and into the dune field. Additionally, there are striking
erosional terrains around the monument that testify to the forward movement of dunes or even
the removal of significant portions of the landscape by wind scour. Our method in the next
series of chapters is to discuss these basic terrain types one by one, after reviewing certain
basic aspects of sand and dune movement, and the gypsum sand. We hope to provide some
facts about the origins and growth, internal architecture, sedimentary features and current
process regimes of the various terrains of the White Sands.

Sand movement

Sand movement by wind is a complex process involving several styles of grain movement by
wind that occur more or less simultaneously (Bagnold, 1941). The process most easily
observed is saltation, the bouncing of sand grains near the sand surface, sometimes in
streamers. A second component of the sand drift process is surface creep. Surface creep is
the jerky forward movement of larger grains that are too heavy to be lofted by the wind, but are
jolted forward when struck by smaller flying grains. The third manner in which smaller sizes of
sand moves is by suspension. Suspended grains are so small that they are carried along
without returning to the ground once they are thrown into the air by saltating grains or direct
wind scour. Some of the suspension population is merely dust, which is carried far into the
atmosphere and far away from the dunes. One of the reasons dune sand is so well sorted is
the narrow size range of sand that wind can move under most conditions - usually grains up to
.5 mm or so in size. Larger grains are too heavy to be moved by wind and are soon left behind,
the silt and clay size fractions are either removed to the atmosphere or settle into sheltered
places such interdunes.

23
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Dune Growth and movement.

Dune growth and movement is a result of sand flow on and around a dune during periods
when the wind is strong enough to move sand (for dry sand this threshold is about 15 mph).
Dunes are constantly changing shape in response to changes in wind velocity or direction.
Dunes grow when more sand drifts onto them from surrounding areas than is removed
downwind. During storms, sand flows over all parts of the dune. Sand that flows over the
center parts of the dune settles on the upper part of the slipface as grainfall deposits formed by
settling in the lee of the dune. When the sand accumulates to a certain thickness or angle (the
angle of repose: about 32 degrees) it becomes unstable and slides down the slipface. This
process, known as avalanching is the basic mechanism of forward advance of most of the
bedforms at the Monument. It is clear that some sand that drifts on to the dune from upwind
can move past this dune and not become trapped in the slipface. Thus, this dune lives in a
continual balance between sand loss at the arms and sand entrapment on the slipface.

One curious aspect of dune growth concerns the relationship of the slipface to the windward
slope of the dune. T the highest point on the dune is not at the top of the slipface, but upwind,
on the dune crest. Clearly, in this bedform, the dune crest deposits, which consist of ripple
strata have grown higher than the slipface. Thus, part of the key to the upward growth of this
bedform may lie in the ability of the ripples on the top of this dune to trap oncoming sand, as
well as in the ability of the slipface to store it.

Origin and nature of the gypsum sand

White Sands is extraordinary in that most of the eolian deposits are composed almost entirely
of gypsum sand. The geologic origins of this sand are discussed in Chapters 1 and 2, but it is
useful to briefly review here the physical nature of the sand and it's proximal sources.

Generally speaking, average sand sizes grow finer from upwind (near lake Lucero) to
downwind across the Monument. The fining of sand downwind reflects the breakdown of the
gypsum crystals through weathering as well as rounding and breakage to smaller sizes
through saltation impact.

Gypsum, with a specific gravity of 2.32 g/cm3 is slightly less dense that quartz, which has a
specific gravity of 2.65 g/cm3. Despite this difference, which makes gypsum slightly easier
than quartz for the wind to move, we could find no major difference between the behaviour of
gypsum and quartz either in habit of transport by wind, or in the way in which dunes are
formed. One significant difference does become evident after sand is deposited, however.
Because gypsum is much more soluble in water than quartz, early cementation of the dune
and other sands at White Sands is widespread. This occurs in two main ways; (1) solution by
rainfall, followed by drying (light meniscus cement between grains) or precipitation due to
evaporation at the top of the capillary fringe (heavy, pervasive cement) (Schenk and Fryberger,
1988). This may slow dune migration rates, or perhaps change the shapes of dunes slightly
due to resistance to scour of windward slopes. It may also affect rates of eolian down cutting of
source areas to feed new sand to the dunefield. However, the similarity between the eolian
deposits and processes at White Sands and other dunefields formed mainly from quartz is
quite striking, in the author's experience, while differences are subtle.

24
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The present study as well as those of AlImendinger (1971) and Almendinger and Titus (1973)
indicates that the primary source of sand for the dune field both in past and present is re-
cycling of gypsum crystals from deposits of Pleistocene Lake Otero. Secondary sources
include recycling of sand from older dunes and much smaller quantities of freshly precipitated
gypsum formed by precipitation from the shallow groundwater table.

Dune types at the Monument

Most of the freely moving dunes at the Monument are of the barchanoid type that develops a
major slipface transverse to a single dominant wind direction and moves in that direction -
which is from the southwest at White Sands. Barchanoid dunes are one of the several major
classes of dune morphology known to exist generally. Two other important types are known as
linear dunes (elongate dunes that form in parallel rows) and star dunes (star shaped in plan
view) are not known to exist at White Sands. Linear dunes develop in bimodal wind regimes,
and star dunes in complex, multidirectional wind regimes (Please see Schenk, 1990, for a very
readable summary of dune forms and wind regime from a worldwide perspective, and Chapter
9 for summary of dune forms and wind regime). Although the wind regime at White Sands is
not perfectly unimodal, the winds sufficiently dominated by the single southwest mode that
barchanoid forms dominate the landscape.

Sand roses that summarize effective wind directions through the year for White Sands, based
on wind data from Holloman Air Force Base located at the eastern boundary of the Monument.
These roses illustrate that the strongest and most common winds are from the southwest,
although there are significant flows from the north-northwest and southeast as well at various
seasons of the year. There are a number of subtypes of the barchanoid family present at White
Sands including barchans, barchanoid ridge and transverse ridge dunes (McKee, 1966).
Barchan dunes have curved slipfaces and two horns extending downwind, with proportions in
plan view much like a horseshoe. Barchanoid ridge dunes have a longer slipfaces that are
sinusoidal in plan view, thus forming a more laterally continuous bedform. Transverse ridge
dunes have slipfaces that are relatively straight and continuous. All these types migrate
downwind through the erosion of the windward slope deposits and deposition on avalanche
faces and lateral horns or extensions.

Another type of dune which has transverse affinities is the dome dune. Dome dunes,
however, have no slipfaces most of the time. They have long been considered embryonic
forms, that evolve downwind into barchanoid types with slipfaces; and indeed are found most
commonly at the upwind margins of active dune field.

In addition to freely moving dunes, White Sands also has many tracts of dunes partially
anchored by vegetation. Parabolic dunes have an actively migrating central mass and long
arms that extend upwind, as opposed to shorter arms of the barchan that extend downwind.
Also, there are much smaller dunes that do not move called coppice dunes that represent
sand accumulating within and around small shrubs or grass. Usually, when the plant dies, the
sand blows away and may or may not survive as a dune. Another unusual dune type at White
Sands is the lunette dune, so named because of its shape when associated with small lakes.
Lunette dunes form in the lee of lakes, and assume the shape of the shoreline, which is the
immediate source of sand for construction of this immobile bedform. Of course, if the shoreline
is not roughly circular in shape lunette dunes can grow quite elongate, however the shape is
quite distinctive. They often in a semi-arid setting, and are commonly partially vegetated. Most
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of the lunettes at White Sands appear to be older than the present active dune field, and have
been somewhat reduced by weathering. However, they are easily visible on aerial
photographs. These dunes seem to be non-migratory, perhaps due to stabilization by
vegetation.

Sedimentary features of the dunes

The principal small-scale sedimentary features of the dunes include various kinds of primary
and secondary laminations and bedding, as well as an internal structure reflecting growth, then
partial erosion followed by renewed growth. The most common small-scale features are known
as primary stratification. The two most common primary eolian stratification types are
avalanche and ripple strata. Avalanche strata are formed when sand slides down the slipface
of the dune after accumulating at the top and over-steepening past the natural angle of repose
for dry sand. These strata are often an inch or more in thickness and rather massive, with drag
structures that give evidence of shearing. Sometimes they are inversely graded due to rise of
finer grains through the turbulent mass of sand that is sliding downhill. If the sand is damp at
the time of avalanching, blocks of cohesive damp sand may be seen in trenches or on the
slipface. Ripple strata are formed as one ripple migrates over another, preserving part of the
ripple in front of it. Ripple strata are nearly always expressed as fine, thin laminations that are
rather straight. Each thin ripple stratum is separated from the next by a thin layer of fines that
accumulated in the trough of the ripple. These thin strata are known as pin-stripe laminations
and are quite distinctive of eolian deposits.

The internal stratification of the dunes at White Sands was studied by McKee (1977) in a
classic study that has been used worldwide by students of sand dunes. The light cementation
typical of the gypsum dunes in the main dune mass made it possible for U.S Army, who helped
McKee on this project, to bulldoze clean, flat cuts in several directions that revealed in
extraordinarily complete detail the internal structure of the major dune types at White Sands
Long, steep crossbeds typify the internal structure of barchanoid dunes with large slipfaces.
Crossbedding and main bounding surfaces present in the main and cross trenches for barchan
and transverse ridge dunes.

Rate of dune advance

Rates of dune advance at White Sands were measured by McKee and Douglass (1971) who
measured dune advance rates using stakes in front of the dunes from 1962 to 1968, as
summarized in Table 4-1.
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Table 4-1: Rates of movement determined by measurements of distances of aerial

photographs
Average rate
Type of dune Dune number of movement
ft/year
Dome 2 24
11 33
1lla 38
12 36
Transverse/Barchanoid 3 5
ridge 4 A
13 9
14 12
Barchan 5 10
6 9
15 7
Parabolic 7 7
8 2
16 0
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Tuesday Tour

i

Jornada Experimental Range and LTER

The mission of Range Management Research at the Jornada Experimental
Range is to produce new knowledge of ecosystem processes for development of
technologies for monitoring, assessment, remediation and management of desert
rangelands. This knowledge has application to hundreds of millions of acres of
public and privately owned rangeland in the United States. Remediation is both
the cessation of rangeland degradation, if occurring, and the restoration of land
resources through the use of economically and ecologically appropriate
technologies. Extensive interagency efforts involving the National Science
Foundation, the Department of Interior, other USDA agencies, non-government
organizations, and many universities in both agricultural and biological sciences
augment the in-house research program. International agreements on three other
continents extend this mission to the one-third of the world that is rangeland.

The science program traces back to field research initiated by the U.S.
Department of Agriculture in 1912 when the 78,000 ha Jornada Experimental
Range was first established by Presidential Executive Order.

As a site within the National Science Foundation's Long-Term Ecological
Research network, these activities are built on strong collaborations with other
institutions and agencies interested in deserts, desert agriculture, desert ecology,
and the management of desert rangelands. Our program is embedded within a
larger research context in the Jornada Basin, the surrounding region, and in
other deserts around the nation and the world where USDA, New Mexico State
University, and our collaborating scientists work on objectives central to this
mission or related topics.
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Tour Schedule

Each person will stay on the same bus for the morning, early- and late-afternoon
tours. Each bus will go to a different workshop during each tour period. Everyone
will be able to attend all 3 workshops if they stay with the same bus all day.

Tuesday schedule

7:30 - 7:45 Orientation and board buses
7:45 Depart for Jornada
8:30 - 10:45 Morning tour Workshop 1 -- Desert Project/Gypsum

Workshop 2 -- Ecological Sites
Workshop 3 -- Dynamic Soil Properties

10:45 Depart for Headquarters
11:00-11:45 LUNCH
11:45 Depart for next tour
Early afternoon
12:00 - 2:15 tour Workshop 1 -- Desert Project/Gypsum

Workshop 2 -- Ecological Sites
Workshop 3 -- Dynamic Soil Properties

2:15 Depart for Headquarters
2:30 - 2:45 BREAK
2:45 Depart for next tour
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Workshop 1 - Desert Project and Gypsiferous Soil

Stop 1 San Agustin Pass Overview: (Top) Desert Project location with respect to Basin
and Range Province and Jornada Experimental Range (Bottom).
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Climatic Information: (Top) Soil moisture regimes and (Bottom) boundary of
Chihuahuan Desert in yellow based on an aridity index (la) < 10, where la = Annual ppt
(mm)/(annual temp (°C) + 10).
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Desert Project Overview at TWest: Block diagram showing landforms and subsurface
geology of Desert Project and Jornada Basin LTER research areas. Soil profiles to be
viewed on Tuesday tour will be at TWest, ESD, and Jornada Exp Range Headquarters.
After Monger et al. 2006. Regional setting of the Jornada LTER. p. 15-43. In K.
Havstad, et al., eds. Structure and function of a Chihuahuan Desert ecosystem: the
Jornada Basin Long Term Ecological Research site. Oxford Univ. Press, Oxford.
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Schematic diagram of diagnostic carbonate morphology for the stages of carbonate accumulation in the two morphogenetic
sequences (left below). Stages are described (nght below), includmg stages ¥ and VI not shown n diagram.

Carbonate Morphogenetic Stages Definitions of Carbonate Borphogenetic Stages

Diagnostic carbonate morphoelogy

Stage Gravelly sequence’ Nongravelly sequence

E Than pebble costmps, continmons ?5&; filements masses o

im last part of stage. faint coatings.
IE Lontinesoas pebbles coatings, Few to comeman
some interpebble masses needules or masses
plugged horizen® develops in masses; plugged horfizen develops
last part of stage. in last part of stage.
IV Lamanar lorizon ower- Lamimar horizon over-
lying phogeed horimon. Iying phugged horizon.

L

Wery stroagly consenied o inderated with > | om thick lemmac; may
coatain pisoliths and have vertical faces and fractures coated with
laminated carbonabe.

Vil iedwrsied with multiple seneraticss of tecenvented taninae, troecia,

“Few <2, common 2 o < 20, many = 1) or greater pescent of area covered.

‘;Ptug,gedncqiam eoniains 50 percent or more pedogenic carbosate by vol )

Desert Project Overview at TWest: Morphogenetic stages of pedogenic carbonate
accumulation. Modified from Gile, L.H., Peterson, F.F., and Grossman, R.B., 1966,
Morphological and genetic sequences of carbonate accumulation in desert soils: Soil
Science, v. 101, no. 5, p. 347-360
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Table of Geomorphic Surfaces: The age of a geomorphic surface and its soils is considered to
be the same. On a constructional surface, for example, all would date from the approximate time
that sedimentation stopped and soil development started.

Geomorphic surface

Carbonate stage

Estimated soil age

Valley border Piedmont slope Basin floor Nongravelly Gravelly  (years B.P. or epoch)
materials materials
Coppice dunes Coppice dunes Whitebottom Historical (since 1850 A.D.)
Lake Tank present to 150,000
Middle to late Holocene
Fillmore Organ 0,1 | 100 - 7,000
Il | | 100(?) — 1,000
] | | 1,100 - 2,100
| | | 2,200 - 7,000
Leasburg Isaacks’ Ranch Il I, 1l Latest Pleistocene
(10,000 — 15,000)
Butterfield Baylor 11 1] Late Pleistocene
(15,000 — 100,000)
Picacho Jornada Il Petts Tank 11 1, 1Iv Late to middle Pleistocene
(100,000 -250,000)
Tortugas Modoc 1 v Late middle Pleistocene
(250,000 - 500,000)
Jornada | Jornada | Jornada | 11 v Middle Pleistocene
(500,000 — 700,000)
Dofia Ana \V4 >700,000
Buried surfaces and soils 700,000 - 2,000,000
Lower La Mesa ", v Middle to early Pleistocene
(780,000)
JER La Mesa Vv,V Early Pleistocene to Late
Pliocene (780,000-2,000,000)
Upper La Mesa \% Late Pliocene

(2,000,000 — 2,500,000)
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Desert Project Overview: Landform profiles in the Desert Project. Top profile is of
intermontane landforms. Bottom profile is of river valley landforms. From Gile, L.H., Hawley,
J.W., and Grossman, R.B. 1981, Soils and geomorphology in the Basin and Range area of
Southern New Mexico—Guidebook to the Desert Project: New Mexico Bureau of Mines and
Mineral Resources, Memoir 39, 222 p.
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TWest Micromorphology of calcic horizon showing progressive magnifications of areas
located with arrows. Top shows biogenic carbonate in the form of a calcified filament.
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TWest Profile Description
USDA NRCS Pedon Description

PEDON DESCRIPTION

Print Date: 07/20/2005
Description Date: 06/07/2004

Describer: C. Monger, R. Burt, D. Sprankle, G. Cates, W. Shoup, R.
Kraimer, V. Anne

Site ID: SO4NM013-001

Site Note:
Pedon ID: 04NM013001
Pedon Note:

Lab Source ID: SSL

Lab Pedon #: 04N0942

Soil Name as Described/Sampled: T-WEST

Soil Name as Correlated:

Classification: Fine-loamy, mixed, superactive, thermic Ustic Haplargids
Pedon Type:

Pedon Purpose: research site

Taxon Kind:

Associated Soils:

Physiographic Division: Intermontane Plateaus
Physiographic Province: Basin and Range Province
Physiographic Section: Mexican Highland

State Physiographic Area:
Local Physiographic Area:

Geomorphic Setting: alluvial flat
basin floor

Upslope Shape:
Cross Slope Shape:
Particle Size Control Section: 30 to 80 cm.

Diagnostic Features: ochric epipedon 0 to 18 cm.
argillic horizon 30 to 150 cm.
calcic horizon 62 to 183 cm.
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Country:
State: New Mexico

County: Dona Ana

MLRA: 42 -- Southern

Desertic Basins, Plains, and

Mountains
Soil Survey Area:
Map Unit:

Quad Name: Taylor Well,
New Mexico

Location Description:
Legal Description:
Latitude:

Longitude:

Datum: NAD83

UTM Zone: 13

UTM Easting: 336268
meters

UTM Northing: 3598627
meters

Primary Earth Cover:
Secondary Earth Cover:

Existing Vegetation:
honey mesquite, Yucca,
black grama

Parent Material: Igneous
Bedrock Kind:

Bedrock Depth:

Bedrock Hardness:

Bedrock Fracture Interval:

Surface Fragments:
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A1--0 to 10 centimeters; brown (7.5YR 5/4) crushed fine sandy loam, dark yellowish brown (10YR 3/6) crushed,
moist; 13 percent clay; weak fine platy, and weak medium platy structure; very friable, slightly hard, nonsticky,
nonplastic; common fine roots throughout and common very fine roots throughout; common fine dendritic tubular and
common medium dendritic tubular pores; strong effervescence, by HCI, 1 normal; abrupt smooth boundary. Lab
sample # 04N05151

A2--10 to 18 centimeters; light brown (7.5YR 6/4) crushed sandy clay loam, brown (7.5YR 4/4) crushed, moist; 24
percent clay; moderate medium subangular blocky structure; very friable, moderately hard, slightly sticky, moderately
plastic; common very fine roots throughout; common fine dendritic tubular and common medium tubular pores; strong
effervescence, by HCI, 1 normal; clear smooth boundary. Lab sample # 04N05152

BA--18 to 30 centimeters; light brown (7.5YR 6/4) crushed sandy clay loam, strong brown (7.5YR 4/6) crushed, moist;
24 percent clay; moderate medium subangular blocky structure; friable, moderately hard, slightly sticky, slightly
plastic; many fine roots throughout and many very fine roots throughout; common fine dendritic tubular and common
very fine tubular and common very fine vesicular pores; 1 percent fine threadlike carbonate masses on faces of peds;
1 percent subrounded 2- to 5-millimeter igneous rock fragments; strong effervescence, by HCI, 1 normal; clear
smooth boundary. Lab sample # 04N05153

Btk1--30 to 50 centimeters; brown (7.5YR 5/4) crushed sandy clay loam, brown (7.5YR 4/4) crushed, moist; 26
percent clay; moderate medium subangular blocky, and moderate fine subangular blocky structure; friable, hard,
moderately sticky, moderately plastic; common fine roots throughout and common very fine roots throughout;
common fine vesicular and common very fine dendritic tubular and common very fine tubular pores; 15 percent
distinct clay films on all faces of peds; 1 percent fine dendritic carbonate masses on faces of peds and 1 percent fine
threadlike carbonate masses on faces of peds; 3 percent subrounded 2- to 20-millimeter igneous rock fragments;
strong effervescence, by HCI, 1 normal; clear smooth boundary. Lab sample # 04N05154

Btk2--50 to 62 centimeters; reddish yellow (7.5YR 6/6) crushed sandy clay loam, strong brown (7.5YR 4/6) crushed,
moist; 32 percent clay; weak medium subangular blocky structure; friable, hard, very sticky, very plastic; common
very fine roots throughout; common very fine vesicular and common very fine tubular pores; 8 percent faint clay films
on all faces of peds; 4 percent fine threadlike carbonate masses on faces of peds and 1 percent medium cylindrical
carbonate masses infused into matrix along faces of peds; 2 percent subrounded 2- to 20-millimeter igneous rock
fragments; strong effervescence, by HCI, 1 normal; clear smooth boundary. Lab sample # 04N05155

Btk3--62 to 87 centimeters; pink (7.5YR 7/3) crushed clay loam, strong brown (7.5YR 4/6) crushed, moist; 30 percent
clay; weak medium subangular blocky, and weak fine subangular blocky structure; firm, hard, moderately sticky,
moderately plastic; common very fine roots throughout; common very fine tubular pores; 5 percent faint clay films on
all faces of peds; 25 percent medium irregular carbonate masses on faces of peds; 7 percent subrounded 2- to 20-
millimeter igneous rock fragments; violent effervescence, by HCI, 1 normal; gradual smooth boundary. Lab sample #
04N05156

Btk4--87 to 110 centimeters; pink (7.5YR 7/3) crushed sandy clay loam, brown (7.5YR 5/4) crushed, moist; 30
percent clay; weak medium subangular blocky structure; very friable, very hard, moderately sticky, moderately plastic;
common very fine roots throughout; common fine dendritic tubular and common medium dendritic tubular and
common very fine tubular pores; 2 percent faint clay films on all faces of peds; 15 percent medium irregular carbonate
masses on faces of peds; 10 percent subrounded 2- to 20-millimeter igneous rock fragments; violent effervescence,
by HCI, 1 normal; gradual smooth boundary. Lab sample # 04N05157

Btk5--110 to 150 centimeters; pink (7.5YR 7/3) crushed gravelly sandy clay loam, pink (7.5YR 7/4) crushed, moist; 24
percent clay; moderate fine subangular blocky structure; friable, extremely hard, moderately sticky, moderately
plastic; few very fine roots throughout; common fine tubular and common very fine vesicular pores; 2 percent faint
clay films on all faces of peds; 35 percent medium irregular carbonate masses on faces of peds; 34 percent
subrounded 2- to 20-millimeter igneous rock fragments; violent effervescence, by HCI, 1 normal; gradual smooth
boundary. Lab sample # 04N05158

Bk--150 to 183 centimeters; pink (7.5YR 8/3) crushed gravelly sandy clay loam, pink (7.5YR 7/4) crushed, moist; 23
percent clay; moderate medium subangular blocky structure; friable, very hard, slightly sticky, slightly plastic; very few
very fine roots throughout; common medium tubular pores; 85 percent coarse irregular carbonate masses in matrix;
60 percent subrounded 2- to 20-millimeter igneous rock fragments; violent effervescence, by HCI, 1 normal. Lab
sample # 04N05159
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PSDA & Rock Fragments

Depth
Layer (cm) Horz
04N05151 0-10 Al
04N05152 10-18 A2
04N05153 18-30 BA
04N05154 30-50 Btk1
04N05155 50-62 Btk2
04N05156 62-87 Btk3
04N05157 87-112 Btk4
04N05158 112-150 Btk5
04N05159 150-180 Bk

Bulk Density & Moisture

Depth
Layer (cm) Horz
04N05151 0-10 Al
04N05152 10-18 A2
04N05153 18-30 BA
04N05154 30-50 Btk1
04N05155 50-62 Btk2
04N05156 62-87 Btk3
04N05157 87-112 Btk4
04N05158 112-150 Btk5
04N05159 150-180 Bk

Prep

n n n no no nuo no non

Prep

n n n n n no no noon

-1-
(----- Total - - ----
Clay Silt

< .002

002 -.05

3Alala

179 311

220 253

26.9 25.6

29.2 26.6

39.3 242

378 242

321 275

326 319

33.0 301

-1-

(Bulk Density)
33

kPa
(--gem®---)
3B1b

1.48

141

1.35

1.46

1.44

1.40

1.53

1.52

1.55

51.0
52.7
475
44.2
36.5
38.0
40.4

355
36.9

Oven

Dry

3Bl1c
1.55
1.50
1.44
1.56
1.59
1.53
1.63
1.58
1.69

-3-

4-

5-

(--Clay---)

Fine
<

.0002

5.4
5.4
9.2
12.2
15.3
11.8
8.9
6.6
8.3
-3-
Cole
Whole

Soil

0.016
0.021
0.022
0.022
0.034
0.030
0.021
0.013
0.029

CO3
<

.002
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-6- -7- -8- -9- -10-
(----Silt----- ) (- Sand-----
Fine Coarse VF F M C
.002 .02 .05 .10 .25
-.02 -.05 -.10 -.25 -.50 -1

% of <2mm Mineral Soil - - - ------------------
3Alala 3Alala 3Alala

12.7 18.4 16.9 17.2 12.

115 13.8 14.5 17.9 14.

12.3 13.3 11.7 16.8 12.

13.3 13.3 12.3 13.1 11.

13.8 10.4 9.5 11.7 9.2

154 8.8 9.6 11.7 9.6

19.6 7.9 8.2 12.5 8.9

25.1 6.8 8.6 11.2 9.0

235 6.6 9.8 12.7 8.5

-5- -6- -7- -8-
—————— Water Content - - ---------)

10 33 1500 1500 kPa

kPa kPa kPa Moist
——————— pctof<2mm------------)

3C1b 3Clc 3C2ala

19.0 16.4 8.1

20.2 17.3 9.3

21.8 18.7 10.3

21.3 18.8 10.7

24.2 20.7 12.6

23.8 20.6 10.2

19.1 16.4 7.9

19.9 17.1 7.1

19.5 17.5 8.4
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9 3.9
6 5.6
6 57
8 58
55
6.7
6.8

5.0
4.7

Ratio

AD/OD

3D1

1.028
1.032
1.033
1.035
1.038
1.029
1.021
1.017
1.020

3Alala 3Alala 3Alala 3Alala 3Alala

-12- -13- -14-  -15-  -16-

——————— ) ( Rock Fragments (mm))
VC (-------- Weight - - - - - - - -
1 2 5 20 1-
-2 -5 -20 -75 75

------- % of <75mm - - - - - -

0.1 34
0.1 38
0.7 36
1.2 32
0.6 27
0.4 28
4.0 32
1.7 27
1.2

-10- -11- -12- -13-

WRD Aggst

Whole  Stabl (- - Ratio/Clay - -)

Soll 2-0.5mm CEC7 &ggo

cm®em?® %

0.12 0.91 0.45

0.11 0.73 0.42

0.11 0.54 0.38

0.12 0.51 0.37

0.12 0.39 0.32

0.15 0.30 0.27

0.13 0.24 0.25

0.15 0.17 0.22

0.14 0.16

-17-

>2 mm
wt %
whole
soil
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Carbon & Extractions

Depth
Layer (cm) Horz
04N05151 0-10 Al
04N05152 10-18 A2
04N05153 18-30 BA
04N05154 30-50 Btk1l
04N05155 50-62 Btk2
04N05156 62-87 Btk3
04N05157 87-112 Btk4
04N05158 112-150 Btk5
04N05159 150-180 Bk

Pedon ID: S0O4NM-013-001
Sampled As

Prep

n nu o nuo nuo nuo nuo nn

USDA-NRCS-NSSC-National Soil Survey Laboratory

pH & Carbonates

Depth
Layer (cm) Horz
04N05151 0-10 Al
04N05152 10-18 A2
04N05153  18-30 BA
04N05154  30-50 Btk1l
04N05155  50-62 Btk2
04N05156  62-87 Btk3
04NO5157 87-112 Btk4
04N05158 112-150 Btk5
04N05159  150-180 Bk

0
)
o

n n n n no nuo nuo noon
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6-  -7- -8 -0

(---Dith-Cit Ext - - -)  (-----

-10-

-11-

-12-

Al

0.13
0.12
0.11
0.10
0.09
0.06
0.04
0.03

Fe Al Mn Al+¥2Fe ODOE Fe
(----mmee - %of<2mm-------------- )
4G1 4G1 4G1 4G2a 4G2a
0.8 0.1 tr 0.16 0.02 0.07
0.7 0.1 tr 0.15 0.03 0.07
0.7 0.1 tr 0.14 0.03 0.07
0.7 0.1 tr 0.14 0.02 0.07
0.5 tr tr 0.12 0.02 0.07
0.3 tr -- 0.09 0.01 0.04
0.2 tr -- 0.06 0.01 0.03
0.1 -- -- 0.05 tr 0.03
0.1 -- -- 0.05 0.01 0.03

( Dona Ana County, New Mexico )

-1- -2- -3- -4- -5-
(----- Total - - - - - ) Org CIN
C N S Cc Ratio
(----- % of<2mm------ )
4H2a 4H2a 4H2a
1.06 0.092 0.01 9
1.08 0.061 0.01 10
1.53 0.045 0.01 10
1.60 0.050 0.01 9
271 0.039 0.01 13
4.08 0.019 0.01 21
5.09 0.016 0.01 11
6.56 0.007 0.01 20
5.76 0.003 0.02 71
-1- -2- -3- -4- -5-
(R R pH----------
CaCl,
0.01M HO Sat
KCI 1:2 11 Paste  Sulf
4Cla2a24Cla2al4Clala2
7.9 8.4
8.0 8.5
7.9 8.5
7.9 8.4
8.0 8.4
8.0 8.5
8.0 8.5
8.2 8.6

8.4 8.6 8.3

0.03

Fine-loamy, mixed, superactive, thermic Ustic Haplargid

Pedon No.

-6- -7- -8-

(- - Carbonate - -)
As CaCO3

<2mm

4Elalalal

18
31
41
54
46

67

<20mm <2mm
NaF (=== %

-10-

(- - Gypsum - - -)
As CaS0,*2H,0 Resist

-11-

<20mm ohms

-1

cm

-13-

217.6
218.9
165.5
169.6
104.0
60.7
30.5
20.2
19.4

-15- -16- -17- -18-

(- - - Na Pyro-Phosphate - - -)
Si C Fe Al Mn

4G3

0.07 - - -
0.07 - - -
0.07 - - -
0.07 - - -
0.06 - - -
0.05 - - -
0.03 - - -
0.02 - - -
0.04 - - -

Print Date: Jul 29 2005 3:28PM
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Stellay (Ustic Caleiar@d) Water content, including run-in water,

Illustration of the importance of run-in water in TWest vicinity. After Herbel, C.H., Gile, L.H.,
Fredrickson, E.L., and Gibbens, R.P., 1994. Soil water and soils at soil water sites, Jornada
Experimental Range. L.H. Gile and R.J. Ahrens (eds.) Soil Survey Investigations Report No.

44. Soil Conservation Service, Lincoln, NE.
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Gypsum Profile at JER Headquarters: From Herbel, C.H., Gile, L.H., Fredrickson, E.L., and
Gibbens, R.P., 1994, Soil water and soils at soil water sites, Jornada Experimental Range. L.H.
Gile and R.J. Ahrens (eds.) Soil Survey Investigations Report No. 44. Soil Conservation
Service, Lincoln, NE.
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USDA-501il1 Conservation Service

Pedon Warrative Description

S0il Series: Wink, deep gypsum phase

Clasgification: Coarse-leocamy, mixed, thermic Typic Calciorthid

NSSL ID#: 90P0495

Scil Survey #: S590MM-013-004

Location: The SE1/4NE1/¥W1/4 section 33, T.195., R.2E., in the
former exclosure at Headguarters. This exclosura has
been dismantled and the rain gauwge has been moved to
ancther site at Headguarters. AR5 personnel indicate
that the sampled pedon s wvery close to the former
location of the scil moisture blocks.

Elevation: 4320 ft, 1317 m

Landform: Ridge side sloping 2% to the east

Geomorphic Surface: Eolian analogue of Jornada II, late phase?
Parent Material: Late phase Jornada IT (?) sand

vegetation: Dropseed, scaptree yucca, fourwing saltbush
Described By: L.H. Gile

Date: Jan. 25, 1930

So0il surface: A layer of loote reddish sand occurs over most of
the surface,

C=—0 to 9 cem; stratified pinkish gray to light brewn (7.5Y¥YR
6/3) loamy sand; brown (7.5YR 4.5/3) moist; massive but with
horizantal cleavage to thin and medium lenses; generally soft,
with some lenses separated by soft fine granules or loose,
single-grain material; few and common fine roots; 90FP2734;
strongly effervascent; abrupt smooth boundary.

Ab==9 to 18 am; brown (7.5YR 5/2.5) leoamy sand; dark brown
(7¥YR 3.5/3) moist; wvery weak medium subangular blocky
structure; slightly hard, very friable; few fine roots;
90F2737; strongly effervescent; clear wavy boundary.

Akb--18 to 30 cm; pinkish gray to light brown (7.5YR 6/3)
loamy sand; brown to dark brown {(7.5YR 4/3) noist; wvery weak
medium subangular blocky structure; slightly hard, very
friakle; few fihe roots; 90P273B; wvery few carbonate
filaments; strongly effervescent; clear wavy boundary.

Bklb--30 to 42 cm; pinkish gray to light brown (7.5YR 6.5/3)
fine sandy loam; brown (7.5YR 5/3.5} moist; weak medium
subangular blocky structure; slightly hard and hard, very
friable; few fine rocts; 90P2739; very few filaments; strongly
effervescent; clear wavy boundary.
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EX2b--42 to 58 cm; pinkish gray to light brown {7.5YR 6.5/73)
fine sandy loam; brown (7.5YR 5/3.5) meoist; weak mediunm
subangular bleocky structure; slightly hard and hard, friable,
few fine roots; 90P2740; few carbonate filaments; strongly
effervescent; clear wavy bocundary.

Bk3b--58 ta 78 cm; pinkish gray to pink (7.5YR 7/3) fine sandy
loam; brown (7.5YR 5/3.5) moist; weak medium subangular hlacky
structure; slightly hard and hard, friable; few fine roots;
S0P2741; few carbonate filaments; strongly effervescent; clear
wavy boundary.

K2b==78 to 101 com; pinkish gray to pink (7.5YR 7.5/3) sandy
clay loam; pinkish gray to light brown (7.5YR 6&/3) moist;
cccurring as nocdules and as internodular K-fabric, with lesser
amount of 7.5YR 9/2 and 8/2; moderate medium subangular klocky
structure; hard and very hard, firm; very few fine mottles;
strongly effervescent; clear wavy boundary.

Kib—-101 to 117 cm; pinkish gray to pink (7.35YR 7.5/3) sandy
clay leam; pinkish gray to light brown ({7.5YR 6/3) molst;
these colors occur as carbonate nodules and as internodular K-
fabric with lesser amount of 7.5YR 672, 872, and 6.5/3;
moderate medium subangular blocky structure; very hard, firm;
very few fine roots; 90P2743; few medium vellow and brownish
yellow (10YR 7/6. &/6) mottles; strongly effervescent; clear
wavy boundary.

Bkh==117 to 127 cm; pinkish gray to light brown (7.5YR 6.5/3}
sandy <clay lecam; brown (7.5YR 5/3) moist; weak medium
subangular blocky structure; fine yellow and brownish yellow
(LOYR 7/6, &/6) mottles and streaks; strongly effervescent;
aprupt smooth kboundary.

t=-=127 to 136 cm; white {10¥YR 9/2) sandy lcam; very pale brown
{10YR 8/3} moist; weak medium and coarse subangular blocky
structure; very hard, firm; no reots; 30P2745; some parts
noncalcarecus, other parts weakly or strongly effervescent.
This material appears to be primarily gypsum, and needs
further study. It may ke partly or wheolly of lacustrine
origin.
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